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Absorption, developments in, 1 
. Absorption intensities, 28-32 
of AH; oscillator systems, 39 
of AH, oscillator systems, 43 
of benzene, 50 
of local mode states, 35 
Sorbie-Murrell potential, 36 
of stretching overtone, 4 
Absorption spectrum: 
of C6F,*, 193-194 
far-infrared, 324 
Acetonitrile: 
anti-Boltzmann effect, 384-385 
dipole orientation, 426 
extinction vs. temperature, 427-428 
far-infrared absorption band, 384 
freezing and melting, 424-429 
infrared structure, 331 
molar enthalpy vs. temperature, 426 
rotational structure, 317 
solid state phases, 425 
Acetylene: 
Morse eigenvalue relation, 36 
overtone models, 4 
rotational constant, 37 
stretching eigenvalues for, 37 
as XY, oscillator system, 36-37 
Action space, local and normal regions, 14 
Adiabatic approximation, 60-61, 67-68 
conical intersections, 114-115, 125-126 
of coupling operator, 417 
crude, 67 
development of, 60-61 
of excitation spectrum, 79-84, 89-90 
of FDT, 397-400 
in Hamiltonian model, 63, 68 
infinite manifold of, 83 
linear response treatment, 391-404 
multimode effect, 120 
see also Born-Oppenheimer 
approximation 
Adiabatic FDT, 397-400, 404-408 


anti-Boltzmann temperature effect, 414 
applicability of, 404-408 
linear response treatment, 405-406 
perturbational treatment, 404-405 
rotational band, 415 
Aftereffect function, in generalized LRT, 
412-413 
AH; oscillator systems, 39-41 
AH, oscillator systems, 41-44 
bending and stretching modes, 41-42 
potential vs. kinetic energy, 41 
stretching vibrational term values, 44 
Alkane chains, energy barrier in, 371 
Allene: 
conical intersections in, 180-184 
photoelectron spectra, 183 
stretching mode, 181 
vibration modes, 181 
Angular momentum, in vibronic coupling, 
137-138 
Anharmonic corrections, in normal mode, 2 
Anharmonic expansion, 25-26 
Anharmonic oscillator(s): 
correlation diagrams, 40 
coupled quantum mechanical, 17-27 
coupling schemes, 21 
Anharmonic parameters, 3 
and local mode defect, 26 
Anharmonic vibrations, classical theory, 5-17 
Anisotropic reference systems, in 
thermodynamic perturbation theory, 
324-336 
Anti-Boltzmann temperature dependence, of 
far-infrared absorption bands, 414-415 
Aromatic compounds, excited states of, 320 
Azulene, vibronic coupling in, 210 


Banded matrices in excitation spectrum, 85, 
87, 88 
Band shape: 
of excitation spectrum, 88 
far-infrared, 324 
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Band shape (Continued ) 
of multimode Jahn-Teller spectrum, 
142-144 
of optical spectra, 139 
Barker-Henderson theory, for hard spheres, 
356 
Barrier height, 105 
Bending motions, importance of, 36-37 
Benzene: 
chloro- and fluoro-substituted, 192 
excimer formation of, 321 
Lennard-Jones model, 351-352 
Monte Carlo studies, 352 
multimode pseudo-Jahn-Teller (PJT) 
effect, 199 
overtone models, 4 
stretching spectrum of, 50 
Benzyl, vibronic coupling in, 209 
BF;?: 
conical intersections, 197 
mode-mixing effects, 196 
out-of-plane bending mode, 195 
photoelectron spectrum, 195 
Bond dipole approximations: 
and absorption intensities, 28-29 
and overtone manifold, 4 
Born-Oppenheimer approximation: 
of conical intersection, 117 
importance of, 60 
and multimode molecular dynamics, 59 
Borrowing effect: 
in SO,, 209 
in vibronic coupling systems, 209 
Brody distribution, and spacing histograms, 
217, 221 
Butane: 
energy barrier in, 371 
Lennard-Jones model, 371 
MD simulations, 378-379 
thermodynamic equations, 377-379 
thermodynamic model, 372-374 
two-cavity model, 372 
Butatriene: 
conical intersections in, 166-170 
coupling constants, 168-169 
“mystery band,” 166, 169 
photoelectron spectrum, 167 
potential energy surfaces, 107 
torsional mode, 167 . 


C2H,*: 
radiative rate quenching, 222-227 


ultrafast nonradiative decay in, 227-234 
Canonical transformations, 9, 12 
Carnahan-Starling equation, for molecular 

anisotropy, 363 
Cartesian localization, in XY, oscillator 
systems, 45 
Cauchy’s theorem, 400 
Character table, or octahedrons, 251 
Chemical engineering: 
molecular liquids in, 314 
particle anisotropy in, 368 
thermodynamic calculations in, 355 
Chemical potential, residual, 375-376 
Chemistry, 60 
Chirikov resonance, 9 
Chlorine: 
Lennard-Jones model, 351 
site-site pair potential, 340 
Chlorobenzene, scattering experiments, 319 
Clebsch-Gordan coefficients, for tensor 
coupling, 303 

Cluster mode, of Jahn-Teller spectrum, 142 

Coarse-graining, 320 

Coherent neutron scattering, in molecular 
liquids, 315 

Collective modes, in polar liquids, 429 

Compressibility factors, for hard spheres, 
368-370 

Condensed matter, contact pair interaction in, 
312-315 

Conformal solution theory (CST): 

advantages, 359 

disadvantages, 356 

HCBE, 355-361 

HSE, 357 

HSE vs. HCBE, 361 

one-fluid, 355 

for spherical molecules, 355-356 

van de Waals one-fluid, 355 
Conical intersections: 

adiabatic approximation, 114-115, 

125-126 

adiabatic spectrum, 115-117 

in allene, 180-184 

in BF 3+, 197 

in butatriene, 166-170 

computational details, 113-115 

coupling vs. tuning mode, 120-122 

in cumulene cations, 166-184 

defined, 62, 108 
in degenerate state, 138 
in ethylene, 170-180 
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and fluorescence time evolution, 222-234 
Franck-Condon approximations, 
113-114 
Franck-Condon spectra, 115-117 
in Gaussian orthogonal ensemble, 213 
interference effects, 120 
in linear molecules, 202-208 
multidimensional, 134-135 
multimode, 132-134 
nuclear dynamics, 113-129 
outside Franck-Condon zone, 74 
prototype model, 102 
remote, 127-128 
spectra of, 115-129 
in two-mode system, 61 
in two-state vibronic coupling, 102-113 
Contact pair interaction, in condensed matter, 
312-315 
Convex molecules, 335. See also Kihara-type 
molecules 
Convolution approximation: 
in BF;+, 196 
in C6Fet, 195 
Coordinate labels, normal, 7 
Correlation diagrams: 
of AH, oscillator systems, 41 
for anharmonic oscillators, 40 
local to normal, 4, 23, 32 
Coupled quartic oscillators, dynamic behavior 
of, 429 
Coupling constants, 72 
and adiabatic surface repulsion, 74 
in excitation spectrum, 78 
Coupling matrices, symmetry-factorized, 
22-23 
Coupling operator, non-Markovian, 417-420 
Coupling parameter, 3 
Cubic invariant, for octahedral systems, 
302-304 
Cumulenes: 
conical intersections in, 166-184 
coping mechanisms in, 183-184 
photoelectron spectra, 63-64 


Damping matrix: 

radiative, 99, 223 

in radiative decay, 92 
Darling-Dennison couplings and overtone 

matrices, 26-27 

Degeneracy: 

Kramers type, 274 

non-Kramers type, 248 
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Density operator: 
importance of, 423 
Kubo linearization of, 406-408 
nondiagonal, 420-423 
Depolarized light scattering, experiments, 334 
Depolarized Rayleigh scattering, 318 
Diabatic basis: 
determining, 70 
of Hamiltonian model, 68-71 
Diabatic states: 
defined, 70 
excitation spectrum, 76 
free parameter of, 69 
Dihalomethanes: 
“anomalous” temperature dependence, 
384-386 
experimental results, 384-386 
far-infrared absorption band, 384-386 
stretching eigenvalues for, 38 
as XY, oscillator systems, 38 
Dipole moments, collision-induced, 410-411 
Dirac’s delta function, 399 
Direct fluorescence depolarization, 321 
Displacement vectors, in Jahn-Teller 
trajectories, 295-296 
Dissipation, in far-infrared spectral region, 
323-324 
Distribution functions, site-site, 337-342 
Douglas effect, 222. See also Radiative decay 


Eigenfunctions: 
in electronic coupling, 292-293 
single-valued, 292 
Electrical anharmonicity: 
dipole matrix elements, 29-30 
in local mode model, 28 
severity of, 36 
variation of, 31 
Electron donor-acceptor complexing, 313 
Electronic coupling: 
doubled frequencies, 290-291 
eigenfunctions, 292-293 
energy levels and, 293-295 
and Jahn-Teller trajectories, 290-295 
in octahedral systems, 290-295 
rotational band, 293 
Electron-spin resonance (ESR), 88 
Emission spectrum, of C.F,*, 192-193 
Energy-time uncertainty relation, 384 
Ergodic hypothesis, 406 
Ethylene: 
conical intersections in, 170-180 
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Ethylene (Continued ) 

excitation spectrum of, 87 

multimode effects, 178 

photoelectron spectra, 63, 172-174 

spacing histograms, 217 

stretching mode, 172 

torsional mode, 172 

Excitation manifold, stretching-only 

calculations, 42 

Excitation spectrum: 

adiabatic, 79-84 

adiabatic approximation, 89-90 

band-shape, 78 

borrowing effects, 81 

in degenerate states, 136 

in diabatic state, 76 

envelope, 78 

exact numerical calculation, 84-89 

Franck-Condon approximations, 79-84, 
89-90 

general theory, 75-79 

Hamiltonian model of, 86 

interference effects, 95 

interstate coupling, 78 

intrastate coupling, 78 

Lorentzian peaks in, 95 

and multimode vibronic coupling effects, 
75-90 

numerical methods, 84-90 

oscillator strength and, 85 

potential energy surfaces, 79 

quenching of, 120-121 

in radiative decay, 93-96 

two-state, three-mode problem, 87-88 

two-state, two-mode problem, 86 

width of, 83 


Far-infrared absorption: 

“anomalous” temperature dependence of, 
384-386 

anti-Boltzmann temperature dependence, 
414-415 

characteristic parameters, 382-384 

of dipolar molecules in liquids, 384-386 

molecular motions and, 380-386 

red shift in, 384, 414-415 

spectra, 385 

temperature dependence of, 384-385 

Far-infrared spectrum, dissipation in, 

323-324, 415-423 
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Fast modulation, in far-infrared absorption 
bands, 414 
Flexible molecules, conformational 
equilibrium of, 355, 371-379. See also 
Small-chain molecules 
Fluctuation dissipation theorem (FDT), 324, 
380-381 
adiabatic, 384, 397-400, 404-408 
experiments, 386-388 
far-infrared experiments, 381 
generalized, 381, 384, 415 
integration path, 399 
in linear response theory, 380 
second, 418 
time-dependent perturbation theory, 380 
validity of, 381 
Fluorescence: 
conical intersections and, 222-234 
decay rate, 95 
intensity of, 100 
and laser spectroscopic studies, 321-323 
of molecular liquids, 321-323 
of neutral molecules, 90 
quantum yield, 232 
spectroscopic methods, 322 
time evolution of, 222-234 
Force potential, temperature- and density- 
dependent, 338-339 
Fourier decomposition, 399, 412 
Franck-Condon approximations, of excitation 
spectrum, 79-84 
Franck-Condon zone: 
normal coordinates, 74 
and potential energy surfaces, 110 
in spectroscopy, 74 
vibronic coupling mechanism, 185, 187 
wave functions and, 111 
Free parameter, of diabatic states, 69 
Freezing: 
kinetics of, 424 
molecular liquids, 424-429 


Gaussian orthogonal ensemble (GOE), 213 
conical intersections in, 221 
correlation coefficients for, 220 
vibronic energy levels in, 213 

Generalized FDT: 

derivation of, 408-413 

microscopic dissipation, 413 

of rotational relaxation, 408-415 
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Glauber states, in octahedral systems, 282 HCN?: 
Gordon’s treatment: conical intersections in, 202-208 
of FDT, 404-405 equilibrium geometry, 208 
“golden rule” in, 389 photoelectron spectrum, 203 
of perturbational theory, 386-391 potential energy curves, 208 
vibrational angular momenta, 205 
Hamiltonian matrices, symmetrized effective, vibronic coupling in, 202-208 
50-53 Herzberg-Teller expansion, of wave function, 
Hamiltonian model: 81 
of adiabatic approximation, 63, 68 Homonuclear particles: 
approximate, 71-75 hard-dumbbell, 343-350 
Born-Oppenheimer electronic states, 65 IMIS approach, 341 
diabatic electronic states, 69 IMIS reference fluid for, 343-350 
of excitation spectrum, 86 Hydrogen bonding, 313 
general theory, 64-67 Hypernetted-chain equation, for long-range 
and Jahn-Teller effect, 136-139 site interactions, 340-341 
of multimode vibronic coupling, 64-75 
for radiative rate quenching, 223 
of two-state vibronic coupling, 101-102 (IMIS), 315, 337-355 
of vibronic coupling, 153-158 effective site-centered pair potentials, 
Hard convex bodies (HCB), 336 337-342 
computer simulation studies, 363 for flexible molecules, 374 
equation of state for, 361-370 Monte Carlo simulation, 344 
geometry vs. thermodynamics, 361-362 Monte Carlo technique, 344 
thermodynamics of, 361-370 multicenter Lennard-Jones molecules, 


Independent molecular interaction site 


virial expansion, 363-364 350-355 
Hard convex body expansion (HCBE): Ornstein-Zernike equation, 339-340 
advantages, 361 vs. RAM, 342 
conformal solution theory, 355 reference fluid for homonuclear particles, 
vs. HSE, 361 343-350 
Hard dumbbells, 325-326 vs. RISM, 341, 344, 354-355 
homonuclear, 343-350 site-site distribution functions, 
site-site distribution function, 345-349 337-342 
site-site pair potentials, 343 Induced dichroism method, of rotational 
Hard sphere expansion (HSE): diffusion measurement, 321 
conformal solution theory, 357 Integrating factor, defined, 413-414 
vs. HCBE, 361 Intensity borrowing: 
see also Mansoori-Leland scheme and adiabatic spectrum, 115 
Hard spheres: in tetrazine, 210 
compressibility factors, 368-369, 370 and vibronic spectrum, 126 
Monte Carlo results, 365 Interbond coupling: 
perturbation theory for, 356-357 adjacent vs. opposite, 45 
virial coefficients for, 366, 367 on conical intersections, 120 
Harmonic oscillator: on excitation spectrum, 95 
in adiabatic spectra, 89 vs. kinetic energy, 2-3 
angle-action variables, 7-8 Interstate coupling, 72-73 
in Franck-Condon spectra, 89 in excitation spectrum, 78 
isotropic three-dimensional, 251, 289 Ionization, core electron, 165 
isotropic two-dimensional, 289 Intermanifold coupling, 21 


matrix elements, 19, 85 in AH, oscillator systems, 43 
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Intramanifold coupling, 38, 41 
vs. bond anharmonicity, 45 
Intrastate coupling, 72-73 
in excitation spectrum, 78 
Intrastate coupling constant, multimode, 133 
Ionization spectrum, of N,O, 211 
Irradiation energy: 
dissipation in far-infrared, 415-423 
dissipation of, 411 
Isolated molecules, irradiation energy 
absorption by, 416-417 
Isothermal compressibility, 328 
Isotropic reference systems, in 
thermodynamic perturbation theory, 
324-336 


Jahn-Teller approximation, and wave 
functions, 111 
Jahn-Teller effect: 
and conical intersections, 61, 109 
cooperative, 302 
of degenerate vibronic coupling, 136-150 
multimode, 135 
multimode in BF; +, 195-199 
multimode in CgF,*, 192-195 
numerical results, 144-150 
origins, 248 
static vs. kinetic, 248-249 
static problem, 265-266 
system labeling, 249 
of vibronic coupling, 135 
Jahn-Teller spectrum: 
exact two-mode, 145-147, 149 
multimode band shape, 142-144 
Jahn-Teller trajectories, 247-308 
angular momentum theory, 296-298 
classical oscillations, 249-251 
cubic invariant, 302-304 
displacement vectors, 295-296 
eigenfunctions for, 298-299 
electronic coupling and, 290-295 
elliptical, 251 
energies from, 299-302 
octahedral group, 251-257 
tensor methods, 295-302 


Kasha’s rule for radiative decay, 90 
Kihara-type molecules, 335-336 
CST, 358-361 
geometry of, 335 
perturbation theories, 336, 361 


interbond coupling via, 2—3 

and potential coupling, 45 
Kirkwood superposition approximation, 331 
Kubo-Martin-Schwinger equation, 402 
Kubo’s linear response theory, 396 

density operator in, 406-408 

elements of, 391-396 . 

in generalized FDT, 409 

in generalized LRT, 409 

microscopic motions in, 407 

of stochastic modulation, 414 


Lanczos procedure: 
in numerical calculation, 88 
in radiative rate quenching, 224 _ 
Langevin equation, generalized, 418 
Laplacian equation, five-dimensional, 
306-308 
Laser spectroscopic studies, of molecular 
liquids, 321-323 
Lennard-Jones model, of carbon tetrachloride, 
337 
Lennard-Jones molecules, multicenter, 
350-355 
Lennard-Jones potential, in molecular theory, 
313 
Ligand displacements, in octahedral systems, 
288 wt 
Linear coupling. ~ 
and harmonic diabatic potentials, 134 
and vibrational modes, 101 
Linear molecules: 
absorption spectra, 202-203 
conical intersections in, 202-208 
forbidden bands in, 202 
multimode effects in, 164-165 
nonadiabatic interactions, 206 
vibronic coupling in, 153-165, 202-208 
Linear response theory (LRT), 324, 380, 381 
in adiabatic approximation, 391-404 
adiabatic assumptions, 400 
adiabatic FDT, 405-406 


dissipation absent in, 407 
generalized, 408-415 
history of, 380 

Kubo’s, 391-396 

mixing property in, 401 
and molecular liquids, 381 
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“revisited,” 415 
of rotational relaxation, 408-415 
standard, 415-417 
theorems, 401-404 
vanishing dissipation in, 415-417 
Liquids, see Molecular liquids 
Local mode: 
doublet splittings, 3 
dynamic channeling motion, 16 
limits of, 4 
onset of behavior, 15 
overtone frequencies and intensities in, 1-53 
splitting, 36 ; 
splittings and pendulum model eigenvalues, 
17 wey 
states, 16 
symmetry adapted model, 33-35 
symmetry adapted states, 20-21 
trajectory, 5 
wave functions in, 6-7 
wave function labels, 33 
Lorentzian peaks, in excitation spectrum, 95 
Luminescence, dual, 323 


Macroscopic decay time, dielectric 
measurements, 317 
Manifolds, energy separation, 20 
Mansoori-Leland scheme, for hard spheres, 
356-357 
Markovian limit of vanishing memory, 419 
Mathieu equation, for local mode behavior, 15 
Matrix equations: 
Hamiltonian, 66-67, 68, 69, 71 
Schrodinger, 66, 68, 72, 76 
Mayer function, in perturbation theory, 
326-327, 341-342 
Mean density approximation, 356-357 
Mean force potential, 338-339 
Mean torsion, potential of, 373 
Melting: 
kinetics of, 424 
of molecular liquids, 424-429 
Memory function, in dissipation theorem, 
418-419 
Model parameters, for selected molecules, 
25-26 
Molar enthalpy vs. temperature, 426 
Molecular dynamics, quantum statistical 
description, 380-423 
Molecular dynamics simulations (MD), 
378-379 


Molecular liquids, 311-429 
dissipation in, 323-324 
dynamics of, 380-423 
far-infrared absorption, 382-384 
freezing and melting, 424-429 
group contribution concepts, 314 
hard-core, 313 
infrared band shape, 317 
interaction site models, 315 
jump model, 319 
neutron diffraction experiments, 330 
orientation relaxation times, 316-319 
outlook for, 423-424 
perturbation theory, 324-326, 386-391 
quantum statistical description, 380-423 
rotational relaxation in, 382-384 
scattering experiments, 318 
site-site interactions, 329, 331 
structure of, 324-379 
theory of, 312 
thermal motion in, 408 
thermodynamic properties, 324-379 
x-ray experiments, 330 
Molecular motions: 
in condensed matter, 380-381 
dynamics of, 380-381 
and far-infrared absorption, 380-386 
and irradiation energy dissipation, 380-381 
Molecular physics, 60 
Molecular spectroscopy, vibronic coupling in, 
134 
Momentum coupling indirect, 24 
Momentum transfer, as coupling mechanism, 
38 
Mori equation, of motion, 418 
Morse angle-action variables, 11 
Morse antiharmonicity parameters, 11-12 
Morse approximation, of overtone frequencies, 
2 
Morse oscillator(s): 
band potentials, 4 
harmonically coupled, 11 
matrix elements, 18-19 
stretching vibrational model, 45 
Multicenter interaction site model (ISM), 314 
Multicenter Lennard-Jones molecules, 
350-355 
Multimode aspects, of non-Born-Oppenheimer 
effects, 62 
Multimode effects: 
classification of, 151-152 
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Multimode effects (Continued ) 
in linear molecules, 164-165 
in vibronic coupling, 165-212 
Multimode molecular dynamics, and 
Born-Oppenheimer approximation, 
59-236 
Multimode vibronic coupling, two-state 
problem, 101-135 
Multiphoton dissociation, 48 


Narrowing effects, on spectral bands, 414 
Narten’s experiment, on pure liquid, 337 
Nitro-methane, far-infrared experiments, 429 
NO): 
band shape, 190 
conical intersection, 190 
coupling constants, 187 
coupling modes, 186 
fluorescence excitation spectrum, 190, 191, 
215 
linear equilibrium geometry, 185 
potential energy curves, 186, 187, 190 
radiative rate quenching, 222-227 
spacing histograms, 215, 216 
visible absorption spectrum of, 184-192 
Nonadiabatic effects, enhanced in tuning 
mode, 125 
Nonadiabatic operators: 
and conical intersections, 68, 112 
determining, 70-71 
in Hamiltonian model, 65-66 
in two-state vibronic coupling, 104 
Nondiagonal density operator, and dissipation, 
420-423 
Non-Markovian coupling operator: 
and dissipation, 417-420 
short-time range, 418 
Nonradiative decay: 
adiabatic approximation, 90 
multimode vibronic coupling effects, 
90-101 
ultrafast, 90 
ultrafast in C,H,+, 227-234 
in wave packets, 99 
Nonspherical molecules, 314 
Nonspherical perturbation, 325 
Normal mode: 
concept of, 1 
from harmonic approximation, 2 
limits of, 4 


potential models, 2-3 

states, 16 
Nuclear dynamics, for typical conical 

intersection, 113-129 

Nuclear magnetic resonance (NMR), 88, 316 
Nucleation: 

computer simulation studies, 424 

of rare gases, 424 
Null coupling, octahedral systems, 305-306 
Numerical integration techniques, 338 


Occupation probability, numerical calculation 
of, 100-101 
Octahedral systems, 257-290 
angular momentum theory, 284 
coordinates, 284-286 . 
coupling to upper surface, 270-271 
coupling via electronic state, 277-279 
double group, 273 
dynamics of, 260-262, 266-270 
ellipses of, 275-276 
energy levels for, 293-295 
group theory, 273-274 
local oscillations, 279 
rotations in five dimensions, 279-281 
static distortions, 257-259 
static problems, 265-266 
symmetries of, 282-284 
tensor methods for, 295-302 
trajectories in, 262-264, 274-277, 
281-282, 286-290 
trilinear coordinates, 266 
tunneling in, 264 
Octahedrons, 251-257 
classes, 251-253 
normal coordinates, 253-256 
normal -modes, 256-257 
Optical excitation, “broad band,” 96 
Optical spectroscopy, and radiationless decay, 
63 
Orientation relaxation times: 
adiabatic approximation, 320 
direct methods, 319-320 
of molecular liquids, 316-319 
sudden approximation, 320 
Oscillating ligands, Jahn-Teller trajectories, 
249 
Oscillator strengths: 
in excitation spectrum, 76-77, 85 
in radiative decay, 92 

















en eETaTS 


= SPREE TEEN 





SUBJECT INDEX 465 


Oscillator systems, 32-38, 39-49 
Overhauser enhancement, 318 
Overtone frequencies: 

and intensities, 1-53 

in local mode, 1-53 

semiclassical theory, 3 
Overtone manifolds, 2 


Pair potentials: 

“auxiliary” sites, 342 

effective site-centered, 337-342 
Pendulum analog, and normal mode, 13 
Pendulum model, 16 
Pentagonal molecules, PJT effect in, 151 
Pentatetraene, conical intersections in, 182 
Percus-Yevick equation: 

for hard spheres, 333 

for interacting particles, 353-354 

for short-range pair potentials, 340 
Perturbation theory, 11 

adiabatic FDT, 404-405 

Gordon’s treatment, 386-391 

hard-sphere expansion, 356 

and molecular anisotropy, 325-326 

of molecular liquids, 324-336 

nondegenerate classical, 8 

problems with, 84 

quasi-degenerate, 71 

vs. RAM theory, 341 

thermodynamic, 313-314, 324-326, 

371-372 

Phase fluorimetry, 321 
Phase space: 

orbits, 10, 13 

relative volumes of, 7 
Photon vibrations, 429 
Phosphorescence, of neutral molecules, 90 
Photoacoustic spectroscopy, developments in, 

1 


Photoelectron spectroscopy, and radiationless 
decay, 63 
Physics, molecular, 60 
Poisson parameter, and excitation strength, 
122 
Polar liquids, collective modes, in, 429 
Polyatomic molecules: 
radiative and nonradiative decay, 90-101 
simplified models, 61 
vibronic coupling in, 64 
Pople expansion, in perturbation theory, 


325-326 
Potential anharmonicity: 
dipole matrix elements, 29-30 
in local mode model, 28 
severity of, 36 
Potential energy matrix, 72 
Potential energy surfaces: 
adiabatic, 102-110, 206 
adiabatic vs. diabatic, 117-118 
of BF*, 201 
in two-state vibronic coupling, 102-110 
Pratt-Chandler theory, alternative to, 
372-374 
Predictor-corrector method, of occupation 
probability, 101 
Predissociation, as non-Born-Oppenheimer 
phenomenon, 61 
Proton magnetic resonance (PMR), 315 
Pseudo-Jahn-Teller (PJT) effect, 136, 
150-152 
in degenerate mode, 150 
in hexagonal molecules, 151 
multimode in CgsH, and BF;+, 199-202 
Pseudoparticles, mixture of, 374 


Quantum mechanics, importance of, 249 
Quenching factors: 

distribution of, 225-227 

as radiative decay rate, 96 
Quinoxaline, vibronic coupling in, 210 


Radiationless decay, as 
non-Born-Oppenheimer effect, 36 
Radiative decay: 
adiabatic approximation, 90 
damping matrix, 92 
distribution of quenching factors, 
225-226 
“golden rule” rate, 92 
Hamiltonian model, 91-92 
of individual levels, 91-96 
multimode vibronic coupling effects, 
90-101 
rate quenching, 222-227 
states, 91 
two-state problem, 92-93 
in wave packets, 98 
Random-matrix ensembles, 213 
correlation coefficients, 219 
and vibronic energy levels, 219 
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Recoupling coefficient: 
in angular momentum theory, 297 
in octahedral systems, 304 ~ 
Reference interaction site model (RISM), 
315, 331-334 
accuracy of, 334 
for butane, 372 
history of, 334-335 
vs. IMIS, 341, 344-349, 354-355 
site-site correlation function, 331-334 
Reference system average Mayer function 
(RAM), 327 
in molecular liquids, 327 
perturbation theory, 327 
see also Mayer function 
Relaxation times, orientational, 316-319 
Renner-Teller effect: 
induced, 205-206 
and intensity borrowing, 205 
in linear molecules, 202 
of vibronic coupling, 135, 185 
Resonance, importance of, 12-13 
Rhodamine, laser spectroscopy, 321 
Rotational band, in octahedral systems, 299 
Rotational diffusion: 
of molecular liquids, 316-318 
temperature dependency of, 324 
Rotational matrices, in octahedral systems, 
303 
Rotational relaxation: 
characteristic parameters, 382-384 
generalized LRT of, 408-415 
Rotation-translation interaction, 414-415 
Ryckaert-Bellemans model for butane, 371, 
377 


Scaled particle theory, 362 
of hard convex bodies, 362 
Scattering, experiments, 318 
Schrodinger model, of excitation spectrum, 86 
Second-order coupling, in acetylene 
oscillator system, 36-37 
Separatrix, and local mode behavior, 13 
Site-site distribution functions, from effective 
site-centered pair potentials, 337-342 
Site-site pair potentials: 
defined, 339 
effective, 339 
Site superposition approximation (SSA), 331 
of molecular orientation, 331 
Slonczewski resonances, in octahedral 





systems, 271-272 
Small-chain molecules: 
in condensed phases, 371-379 
conformational equilibrium of, 371-379 
see also Flexible molecules 
Small molecules, energy barrier in, 371 
Sorbie-Murrell potential of water, 4 
Spacing distribution, nearest-neighbor, | 
213-214, 215 
Spacing histograms, 215-217 
Spectral moments, of CeF,+, 194 
Spectroscopy: 
Franck-Condon zone, 74 
importance of, 236 
multimode vibronic coupling effects, 
165-212 
NMR, 318 
Spherical molecules, CST application, 
355-356 
Spin lattice relaxation, of molecular liquids, 
318 
Stabilization energy, 105-106 
in BF3*, 201 
multimode, 131 
Static distortions, of octahedral systems, 
257-259 
Steric hindrance, and molar volume, 317 
Stochastic modulation Kubo’s theory, 414 
Stokes-Einstein-Debye plots, hydrogen 
bonding and, 318 
Sudden approximation, of coupling operator, 
417 
Superposition approximations, in molecular 
orientation, 331 
Symmetry breaking: 
coupling and tuning modes, 106 
defined, 104 
multimode, 130-131 } 
in two-state vibronic coupling, 102-113 
Synchrotron radiation, 321 
of molecular liquids, 322-323 
System-bath coupling, 417 


Temperature dependence: 

“anomalous,” 384-386 

of dipolar molecules in liquids, 384-386 

of far-infrared absorption band, 384-386 
Tensor methods: 

inertial isotropic, 300 

for octahedral systems, 295-302 
Tetrazine, vibronic coupling in, 210 
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Thermal lensing, developments in, 1 
Thermal motion, of molecules, 382-383 
Thermodynamic ion theory, of 
molecular liquids, 324-336 
Thermostatics: 
canonical ensemble of, 389 
in perturbational theory, 389 
Time-dependent perturbation theory, 
380-381 
Time smoothing, 320 
Toluene, excimer formation of, 321 
Trajectory, local vs. normal, 3, 5 
Transformation, adiabatic to diabatic, 70 
Tunneling: 
in octahedral systems, 264 
and trajectory mixing, 271 
Two-state vibronic coupling, additional modes, 
129-135 


Ultrafast nonradiative decay, 227-234 
long-time behavior, 232-234 
short-time behavior, 227-232 


van Hove limit, in FDT, 384 
Vanishing particle density, site-site pair 
correlation function and, 337 
van Kampen’s criticism, of adiabatic FDT, 
405 

van Vliet limit, in FDT, 384 

Vibronic coupling: 
and adiabatic approximation, 68 
and conical intersections, 118 
degenerate states, 135-165 
electronic vs. vibrational, 97 
Franck-Condon spectra, 159-160 
Hamiltonian model, 64-75, 153-158 
intensity borrowing and, 161-162 
intrastate vs. interstate, 72 
in linear molecules, 153-165, 202-208 
in local mode model, 28 
low-energy states, 140-142 
mechanisms, 185 - 
model spectra, 159-164 - ‘ 
in molecular spectroscopy, 134 
multimode aspects of, 62-63 
multimode effects, 64-101, 165-212 
multimode spectra, 64 
multistate, 211-212 
nondegenerate modes, 209-211 
numerical results, 144-150 
one-dimensional, 110° - 


in polyatomic molecules, 64 
problems, 88 
and radiative damping matrix, 223 
radiative rate quenching by, 224 
symmetric modes, 73, 211 
systems, 209-212 
theory of, 63 
two-state, 101-135 
weak, 97 
weak ys. strong, 138, 141 
Vibronic energy levels, statistical behavior, 
212-221 
Vibronic level: 
lifetime of, 95 
in radiative decay, 94 
Vibronic symmetry index, 84 
Virial expansion, for hard spheres, 363-364 
Volterra integral equation, 392 
Von Neumann-Liouville equation, for 
molecular motions, 380 


Water: 
Sorbie-Murrell potential, 4 
term values in bending state, 34 
as XY, oscillator system, 33-36 
Wave functions: 
adiabatic, 67, 110-113 
adiabatic vibrational, 119 
diabatic, 72, 94-95, 118 
discontinuity of, 83 
double and single-valued, 110 
single valued, 83 
symmetrized vs. antisymmetrized, 6-7 
in two-state vibronic coupling, 110-113 
Wave packets: 
appearance of, 96-97 
autocorrelation function, 97 
internal vs. external emissions, 100 
quantum yield, 98 
time evolution of, 96-101 
Wigner distribution: 
and spacing histograms, 221 
and vibronic energy levels, 214, 215 


X-ray scattering, in molecular liquids, 


315 
XY7z oscillator systems, 32-38, 45-49 


vibrational term values, 49 





